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The velocity of the blast being increased~ the heat within is increased 9 
without a corresponding consumption of fuel. In an experiment made by 
order of the government, it was found that one hundred cubic feet of air, 
under a pressure of two inches of mercury, produced the same effect as two 
hundred cubic feet, under a pressure of one inch, with this difference, that, 
in the latter cas% twice the fuel was consumed, which was required in the 
former case. 

In one furnace which is mentioned, 22,000 lbs. of iron were obtained in 
twenty-fbur hours, by 16,000 lbs. of charcoal. Previous to the due regu- 
lation of the draught: they consumed twice this amount of fuel for the same 
yield of iron. 

This economy is obtained by duly proportioning to each other the size of 
the blast pipet and the pressure of the draught. T he  relation of these to 
each other~ varies with the furnace. 

M. Teploff asserts that the results thus obtained exceed those with the 
hot air blast, but it does not appear that any comparisons have been made 
under his examination, and with the charcoal fuel. 

To regulate the draught, it is recommended to place two mercury or 
water gauges, one near the blast pipe, the other near the governor of the 
blowing machine. By varying the pressure, and the diameter of the nozzle 
of the blast pipe, making the latter smaller as the former is increased, and 
vice versa, the best proportion is to be ascertained.~[Jlnnales des Mines, 
vol. vii. 

Preservation of I~Voodfrom l)ry Rot.~It is stated as the result of obser- 
vations made in the German mines, that pine wood, which has been exposed 
to the action of" water under pressure, is not subject to the dry rot. A stick 
of pine wood, placed in water in an iron pipe, absorbed, in thirty-six days, 
'27 per cent. of water. Subsequent exposure for thirteen days, in a warm 
room, evaporated 15½ parts of the water. 

A similar stick of" wood, exposed tbr the same time, but pressed~ at inter. 
vals, by a force of nearly fifty atmospheres, absorbed 118 per cent. of water. 
Ofthis, when the wood was exposed as above stated tbr the other piece of 
timber, there evaporated 21 parts. 

The  wood was not sensibly increased in bulk by the absorpliou of the 
water. The  bulk of water absorbed in the second experiment having been 
nearly one-thirty-ninth that of the wood.~[lbid. 

Proportion of .~shes in d~ff'erent parts of FVood.--A portion of heart wood, 
of sap wood~ and of intermediate layers, of the trunk of an oak of sixty years 
of age, which had grown in a sandy loam, were separately burned. The  
heart yielded .27 per cent. of ashes, the middle layers .34 per cent., and the 
sap Wood .532 per cent.~[Journ, of Pract. Chem. (Germ.) dnn. des Mines, 
vol. vii. 

P r o g r e s s  o f  P h y s i c a l  S c i e n c e .  

Experimental researches in Electricity. Eighth Series. By MIchAEL FaI~A- 
DAY, ~c. ~'e. l~hil. Trans. Zond. 1835.* 

I. Metallic contact is not necessary to the production of the voltaic cur- 
eat. .Decomposition of iodide of potassium is obtained by zinc and platinum 

* Abstract made for this Journal.--[Com Pvm] 
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plates, immersed in part in a diluted acid, and separated above the acid solu- 
tion by a piece of paper moistened with the iodide. The  iodine appears at 
the platinum wire terminating the platinum plate. 

2. Metallic contact is effective by opening a path for the voltaic current 
without introducing any new affinities to oppose that of the exciting fluid. 
Stlch an opposition would occur, it" compounds capable of being decomposed 
by the current, were used to connect one set of extremities of the plates~ 
while the other extremities were dipped into a dilute acid. 

3. A simple galvanic circle is capable of effecting chemical decompositions 
when the elements of compounds are united by a weak affinity, or by pro- 
portioning the affinities producing to the current to those of the compouDds 
to be acted upon. 

The following compounds are placed in the order of ~acility of  decompo- 
sition, the first requiring the lowest intensity of current. 

Iodide of potassium (solution). Chloride of silver (fused). Protoehloride 
of tin (fused). Chloride of lead (fused). Iodide of lead (fused). Muriatie 
acid (solution). Water  acidulated with sulphuric acid. 

4. " T h e  electricity of the voltaic pile is not dependent either in its ori- 
gin or its continuance on the contact of the metals with each other. It is 
essentially due to chemical action, and is proportionate in its intensity to the 
intensity of the affinities concerned in its production; and in its quantity to 
the quantity of matter which has been chemically active during its evolu. 
tion." 

5. "Volta-electric decomposition is simply a case of the preponderance 
of one set of chemical affinities more powerful in their nature over an- 
other set which are less powerful; and if the instance of two opposing 
sets of such forces be considered, and their mutual relation and dependence 
borne in mind, there appears no necessity for using, in respect to such eases~ 
any other term than chemical affinity (though that of electricity may be 
very convenient,) or supposing any new agent to be concerned in producing 
the results; tbr we may consider that the powers at the two places of action 
are in direct communication, and balanced Rgainst each other through the 
medium of the metals, in a manner analogous to that in which mechanical 
forces are balanced against each other by the intervention of the lever." 

6. "All the t~acts show us that the power commonly called chemical affinity 
can be communicated to a distance through the metals and certain tbrms of  
carbon ; that the electric current is only another form of the forces of chem. 
teal affinity; that its power is in proportion to the chemical affinities pro- 
ducing it ; that  when it is deficient in force it may be helped by calling in 
chemical aid, the want in the tormer being made up by an equivalent of the 
latter ; that in other words, the force termed chemical affinity and eleetri. 
city are one and the same." 

7. Chemical action is not of itself sufficient to produce an electrical cur.  
rent, the substance acting chemically must be in combination, and in such a 
state of combination as to be capable of decomposition by electricity. Thus  
liquid chlorine will dissolve the zinc of a voltaic battery, but no electrical 
current will result. It is not sufficient that a body act chemically, and be 
a conductor of electricity, it must be decomposable. Thus, metallic tin 
acting on platinum plates evolves no electricity. • 

It follows from this, that the sulphuric acid used in the battery evolves no 
electricity in combining with the oxide of zinc. It merely dissolves the 
oxide, exposing a fresh surt~lce to oxidation. 

8. Notwithstanding the extraordinary state which must be assumed by an 
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electrolyte either during decomposition, when an enormous quantity of 
electricity must be traversing it, or in the state of tension which is assumed 
as preceding decomposition~ still it has no power of affecting a ray of polar- 
ized light, and hence no peculiar structure is to be inferred in this way. 

9. The state of tension just referred to may be rendered evident by im- 
mersing in dilute sulphuric acid a single pair of galvanic cylinders~ provided 
with cups to contain mercury, making an electrical communication for the 
plates by means of an amalgamated wire. On dipping one end of the wire 
into one of the mercury cups, and bringing tile other end near the other cup~ 
a spark passes through the intervening air. 

10. Mr.  Faraday next examines fully by experiment the following ques- 
tions, Can electrolytes (bodies capable of decomposition by electrical cur- 
rents) resist an electrical current below a certain intensity ? Is the intensity 
at which the current ceases to act the same ibr all bodies ? Will electro- 
lytes thus resisting" decomposition conduct electricity or serve  as insulators? 

(a.) A current excited by the action of dilute sulphuric acid on a pair of 
zinc or platinum plates was capable of decomposing iodide of  potassium, but 
not water. The  current evolved with the same plates, when nitric acid 
was added, decomposed water.  A current which decomposes a solution of 
iodide of potassium may not be able to decompose one of sulphate of soda, 
the  current being conducted in each of these cases. 

(b.) In similar experiments fi, sed chloride of silver was decomposed by a 
current wMch was conducted, without decomposition, by fused chloride of 
lead, and by ihsed nitre. 

(e.) Water ,  whether  pure or acidulated, seems to be equally decompos- 
able by an electrical current, and has the same conducting power, whether 
pure  or acidulated, for currents unable to decompose it. 

11. A curious conclusion from the view of a certain electr ical  intensity 
being necessary to the decomposition of bodies is, that ~' we may arrange 
circumstances so that the same quantity of electricity.may pass in the same 
tbne, in at the same smface, into the same deeomposzng body, in the same 
state, and yet  differ in intensity, decomposing in one ease and ~ot in the other. 
l?or taking a source of too low an intensity to decompose~ and ascertaining 
the quantity passed in a given time, it is easy to take another source hav- 
ing a sufficient intensity, and reducing the quantity of electricity from it by 
the intervention of bad conductors to the same proportion as the tbrmer 
current,  and then all the conditions will be thlfilled to produce the result 
described. 

12. In considering the effects of many alternations of simple galvanic 
circles~ giving rise to the battery~ Mr. Faraday gives the following view of 
the  increase of intensity with the number of pairs of plates, while the quan- 
tity remains the same. ,~ The electricity which passes across the acid from 
the zinc to the platinum in the first cell, and which has been associated 
with, or even originated by, the decomposition of a definite portion of water 
in that cell,  cannot pass from the zinc to the platinum in the second cell 
without the decomposition of the same quantity of water  there, and the 
oxidation of the same qmmtity of zinc by it. ': T h e  quantity of" electrolyte 
decomposed, and of electricity passed~ must, as has been before shown, be 
the equivalents of each other. ~* The  action in each cell,  thereibre, is not 
to increase the quantity set in motion in any one cell, but to aid in urging 
forward that quantity, the passing of which is consistent with the oxidation 
of its own zinc; and in this way it excites that peculiar proper ty  of  the cur- 
rent  which we endeavour to express by the term inlensity~ without increas- 
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ing the quantity beyond that which is proportionate to the quantity of zinc 
oxidized in any single cell of the series. ~ 

(a.) in proof of this position, ten pairs of amalgamated zinc and platinum 
plates were arranged with dilute sulphurie acid, forming a battery. W h e n  
the circuit was completed~ hydrogen was given off in each cell, and being 
collected, proved the same for each cell of the battery and chemically equi, 
valent to the zinc dissolved. 

(b.) This Pact has been proved " long  ago~ in another way, by the action 
of the evolved current on a magnetic needle; the deflecting power of one  
pair of plates in a battery, being equal to the deflecting power of the whole~ 
provided the wires used be sufficiently large to carry the current of  the 
single pair fi'eely; but the cause of this equality of action could not be un- 
derstood whilst the definite action and evolution of electricity remained un- 
known. '~ 

(c.) " "Whatever intensity may be," ~, there seems to be no difficulty in 
comprehending that the degree of intensity at which a current is evolved by 
a first voltaic element, shall be increased when that current is subjected to 
the aclion of a second voltaic element, acting in conIbrmity and possessing 
equal powers with the first." Since the act of decomposition opposes a cer- 
tain force to the electric current, and one which is of the same kind with 
this force, it is obvious that bodies may resist a current of one intensity, and 
give way to a more powerful one. Nor  does this contradict the law of de- 
finite electrical action. 

(TO 1~ COIqTI~I),)  

Tellurium, and its Compounds with Oxygen.~Pure tellurium may, 
according to Berzelius~ be procured by mixing the ore with carbonate 
of potassa, or of soda and oil. The  mixture is exposed to heat in a 
crucible. When the oil has been decomposed, the heat should be 
raised for a short time nearly to whiteness. Water passed through t h e  
substance remaining in the crucible dissolves the telluret of potassium. 
This liquid must be kept during the washing from air, if all the tellurium 
is to be extracted. T he  telluret of potassium exposed to the air deposits 
tellurium, the potassium oxidating. By distillation the metal is purified. 
To effect its conversion into vapour, the highest heat of a small wind fur- 
nace, aided by a stream of hydrogen gas, is necessary. 

With proper precautions sulphurous acid may be used to precipitate tel.. 
lurium from its solution in muriatic acid. The  metal appears in flakes~ and 
not as a black powder, as when obtained by the process above described. 

Tellurium is brittle and crystalline. Its specific gravity is about 6.2. 
It vapourizes at a temperature at which white glass is too soft to confine 
the vapour. The odour of volatilized tellurium is different from either su|- 
phur or selenium~ to which bodies it is allied in its general character. T h e  
equivalent is nearly 8.02. 

T h e  substance commonly considered as oxide of tellurium, formed_by 
the action ot nitric acid on tellurium, Berzelius finds to be an acid for 
which he proposes the name tellurous acid. Of this acid he describes two 
varieties. One of them contains water~ the other is anhydrous. Theyg0n.  
tain two equivalents of oxygen united with one of the metal. 

Telluric acid is obtained by oxidating tellurous acid by nitre~ or by acting 
upon tellurite of potassa by chlorine. Decomposing the tellurate thus form. 
ed by chloride of barium, and in turn decomposing the insoluble teUurate of  
baryta by sulphuric acid. This acid contains three equivalents of oxygen, 
The  crystalized acid contains three equivalents of water. 
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The  two acids just referred to are similar in composition to sulphurous 
and sulphuric acids. Berzelius was not successful in his attempts to procure 
hypo-telluric acid, nor in those to obtain a lower degree of oxidation than 
tellurons acid.--J/nn,  de Chim. et de Phys. 

Oxygen in,~ir contained in Snow.--M. Boussingault iound in snow wate?, 
collected in his descent from Chimboraz% but 16 per  cent. of oxygen.~lbid. 

~Ftint and Chalcedony not Simple Minerals.--Professor Fuchs, of Munich~ 
finds that opa]~ which is amorphous silica, dissolves in caustic potash even 
when in mass, and that in powder it is rapidly taken up. Powdered opal 
unites with lime in the moist way, and tLe mass hardens under water.~Ibid. 

Flint is a mixture of quartz and opal, an(] the latter may be separated 
from iragments of flint by potash. Chalcedony contains more of it than 
flint.~Jameson's Journal. 
Temperature of the JEarth, as shown by that of the ~'aters of .3rtesian 14Zells. 
- - M .  Arago s(ates as the result of observations not published, that the tem- 
perature of the water from these wells increases with the depth of the 
source, at the rate of one degree Fah. tbr every thirty-seven to fifty-four 
feet.--Jameson' s Jo~ernal. 

Quantity of Rain at D~'erent Elevations.~The register of the rain fallen 
at  Kinfauns Castle, tbr the year  ending in December,  1834, gives 23.10 inches 
by a rain gauge in the garden, 20 feet al)ove the level of the sea, 23.25 by 
a gauge in the Castle tower~ 180 feet above the same level. The  greater 
quantity at the ~q)per level. 

M e c h a n i c s  ~ R e g i s t e r .  

Berli~ Iron Ornaments.*--Some of these are so fine, consisting of rosettes~ 
medallions, &c., that nearly ten thousand go to the pound. Ia the  coarse 
fabrics the value of the material is increased by mauut:acturing eleven hun- 
dred times~ and in the finer nearly ten thousand times.~Jlrcana of 8cience~ 
18S5. 

Mortality in .Europe.,--It appears from tables of mortality in the princi- 
pal  states of Europe that there  dies annually I inhabitant out of 28 in the 
Roman States, and the ancient Venetian provinces; I in 30 in Italy in gene- 
ral ,  Greece and Turkey;  1 in 39 ill Netherlands, France and Prussia; 1 in 40 
in Switzerland, the Austrian Empire,  Portugal and Spain; 1 in 44 in Russia 
in Europe and Poland; 1 in 45 in Germany, Denmark, and Sweden; 1 in 48 
in ~orway;  1 in 53 in Ireland; 1 in 58 in England, and 1 in 59 in Scotland 
and Iceland. 

The Quadrant.--In 1734 it was said, aas  soon as the common prejudice 
against new things is worn off, and the instrument is well known, I do not 
believe any ship will go on a long voyage without one of these excellent 
quadrants." 

,~ French Meehanic.--M. Cavi was brought up a joiner. After  serving 
in the  army (what Frenchman is not a soldier?) he returned to Paris with a 
capital of 50 cents. He worked with a pattern maker during the day and 
in the evening took lessons in drawing; and as much of the night as could be 
spared from sleep worked upon the plans commenced in the drawing school. 
In 1823, he undertook the manufacture, in a small way, of steam engines, and 
in eight years had become possessed of stock in trade to the amount of one 


